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1
SYSTEMS AND METHODS FOR USING A
CAPTION DEVICE WITH A MOBILE DEVICE

FIELD

Embodiments of the present disclosure relate to systems
and methods for using a caption device with a mobile device.
More particularly, the present disclosure relates to using a
caption device for the hearing impaired for captioning a call.

BACKGROUND

Communication devices for the hearing-impaired have
been developed. Such communication devices may include a
text-captioned phone with amplified audio, and text caption-
ing services. As a result, hearing-impaired users that have at
least some hearing capabilities may participate in the conver-
sation by listening and speaking The text-captioned phone
also enables hearing-impaired users to read a text caption of at
least part of the conversation.

Hearing-impaired individuals often have access to commu-
nication devices for the hearing-impaired. Hearing-impaired
individuals may also own mobile phones. Mobile phones
offer many conveniences, including portable audio commu-
nications. Individuals with significant hearing loss, however,
may not communicate effectively with conventional mobile
phones because conventional mobile phones are typically not
loud enough for hearing-impaired individuals. In addition,
conventional mobile phones are not typically configured to
provide text-captioning services. When a user is engaged in a
call on a mobile phone, however, the user may prefer to use a
caption device that communicates with a relay service. It may
be inconvenient to end the call on the mobile phone, and
initiate a second call with the caption device.

BRIEF SUMMARY

In some embodiments, the present disclosure comprises a
communication system. The communication system com-
prises a caption device. The caption device is configured to
establish communication with a mobile device, receive a text
signal originating at a relay service, the text signal corre-
sponding to a transcript of a far-end voice signal originating at
a far-end device, and display a text caption corresponding to
the text signal on a display of the caption device.

In some embodiments, the present disclosure comprises a
method of facilitating a captioned conversation between a
far-end user and a near-end user having a caption device. The
method comprises establishing communication between the
caption device and a mobile device, and establishing commu-
nication between the caption device and a relay service for
communicating a text signal between the relay service and the
caption device. The text signal comprising a text transcript
corresponding to a far-end voice signal transmitted to the
mobile device from a far-end device.

In some embodiments, the present disclosure comprises a
communication system including a relay service. The relay
service is receive a far-end voice signal from at least one of a
caption device and a mobile device while the caption device
and the mobile device are in communication with each other.
The far-end voice signal originates at a far-end device in a call
with the mobile device. The relay service is further configured
to transmit a text signal comprising a text transcript corre-
sponding to at least the far-end voice signal to the caption
device.

In some embodiments, the present disclosure comprises a
mobile device. The mobile device is configured to establish
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2

communication with a caption device, receive a far-end voice
signal originating at a far-end device, and transmit the far-end
voice signal to a relay service configured to generate a text
signal comprising a text transcript corresponding to the far-
end voice signal.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a simplified block diagram of a communication
system according to an embodiment of the present disclosure;
FIG. 2 is a simplified block diagram of a communication
system according to an embodiment of the present disclosure;
FIG. 3 is a simplified block diagram of a communication
system according to an embodiment of the present disclosure;
FIG. 4 is a simplified block diagram of a communication
system according to an embodiment of the present disclosure;
FIG. 5 is a simplified block diagram of a caption device
according to an embodiment of the present disclosure;
FIG. 6 is a simplified perspective view of a caption device
according to an embodiment of the present disclosure; and
FIG. 7 is a simplified flowchart illustrating a method of
facilitating a captioned conversation between a far-end user
and a near-end user having a caption device.

DETAILED DESCRIPTION

In the following detailed description, reference is made to
the accompanying drawings that form a part hereof, and in
which is shown by way of illustration, specific embodiments
in which the present disclosure may be practiced. These
embodiments are described in sufficient detail to enable those
of'ordinary skill in the art to practice the present disclosure. It
should be understood, however, that the detailed description
and the specific examples, while indicating examples of
embodiments of the present disclosure, are given by way of
illustration only and not by way of limitation. From this
disclosure, various substitutions, modifications, additions,
rearrangements, or combinations thereof within the scope of
the present disclosure may be made and will become apparent
to those of ordinary skill in the art.

In accordance with common practice, the various features
illustrated in the drawings may not be drawn to scale. The
illustrations presented herein are not meant to be actual views
of any particular apparatus (e.g., device, system, etc.) or
method, but are merely idealized representations that are
employed to describe various embodiments of the present
disclosure. Accordingly, the dimensions of the various fea-
tures may be arbitrarily expanded or reduced for clarity. In
addition, some of the drawings may be simplified for clarity.
Thus, the drawings may not depict all of the components of a
given apparatus or all operations of a particular method.

Information and signals described herein may be repre-
sented using any of a variety of different technologies and
techniques. For example, data, instructions, commands,
information, signals, bits, symbols, and chips that may be
referenced throughout the description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or
particles, optical fields or particles, or any combination
thereof. Some drawings may illustrate signals as a single
signal for clarity of presentation and description. It should be
understood by a person of ordinary skill in the art that the
signal may represent a bus of signals, wherein the bus may
have a variety of bit widths and the present disclosure may be
implemented on any number of data signals including a single
data signal.
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The various illustrative logical blocks, modules, circuits,
and algorithm acts described in connection with embodi-
ments disclosed herein may be implemented as electronic
hardware, computer software, or combinations of both. To
clearly illustrate this interchangeability of hardware and soft-
ware, various illustrative components, blocks, modules, cir-
cuits, and acts are described generally in terms of their func-
tionality. Whether such functionality is implemented as
hardware, software, or a combination thereof, depends upon
the particular application and design constraints imposed on
the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular
application, but such implementation decisions should not be
interpreted as causing a departure from the scope of the
embodiments of the disclosure described herein.

In addition, it is noted that the embodiments may be
described in terms of a process that is depicted as a flowchart,
a flow diagram, a structure diagram, or a block diagram.
Although a flowchart may describe operational acts as a
sequential process, many of these acts can be performed in
another sequence, in parallel, or substantially concurrently. In
addition, the order of the acts may be re-arranged. A process
may correspond to a method, a function, a procedure, a sub-
routine, a subprogram, etc. Furthermore, the methods dis-
closed herein may be implemented in hardware, software, or
both. If implemented in software, the functions may be stored
or transmitted as one or more instructions (e.g., software
code) on a computer-readable medium. Computer-readable
media includes both computer storage media and communi-
cation media including any medium that facilitates transfer of
a computer program from one place to another.

It should be understood that any reference to an element
herein using a designation such as “first,” “second,” and so
forth does not limit the quantity or order of those elements,
unless such limitation is explicitly stated. Rather, these des-
ignations may be used herein as a convenient method of
distinguishing between two or more elements or instances of
an element. Thus, a reference to first and second elements
does not mean that only two elements may be employed there
or that the first element must precede the second element in
some manner. Also, unless stated otherwise a set of elements
may comprise one or more elements.

Elements described herein may include multiple instances
of the same element. These elements may be generically
indicated by a numerical designator (e.g., 110). For ease of
following the description, for the most part, element number
indicators begin with the number of the drawing on which the
elements are introduced or most fully discussed. Thus, for
example, element identifiers on a FIG. 1 will be mostly in the
numerical format 1xx and elements on a FIG. 4 will be mostly
in the numerical format 4xx.

Embodiments of the present disclosure include systems
and methods for using a caption device for mobile commu-
nication. Embodiments of the present disclosure are gener-
ally described herein with reference to captioning mobile
communication for the hearing impaired. It should be noted,
however, that embodiments of the present disclosure may
include any application or environment where captioning
audio from a mobile communication device is desirable. For
example, it is contemplated that embodiments of the present
disclosure may include captioning audio or video streams
received by the mobile communication device for hearing-
impaired or hearing-capable users.

Although the term “real-time” is used throughout the
description for the hearing-impaired user to hear the far-end
voice and view the corresponding caption during a conversa-
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tion, it is recognized that there may be at least some delay.
Thus, the term “real-time” does not require that there is no
delay.

FIG. 1 is a simplified block diagram of a communication
system 100 according to an embodiment of the present dis-
closure. The communication system 100 may include a cap-
tion device 102, a mobile communication device 104 (also
referred to herein as “mobile device 104”), a far-end device
106, a relay service 108, and one or more networks 110
(sometimes referred to herein as “the networks 110”). The
communication system 100 may facilitate communication
between at least two users wherein at least one of users is
using the caption device 102 and another user is using the
far-end device 106. At least one of the users may be a hearing-
impaired (e.g., hard of hearing) user who desires to listen to
the conversation with the assistance of the caption device 102.
Thus, the hearing-impaired user of the caption device 102
may have at least some hearing and speaking capabilities. The
caption device 102 may enable the hearing-impaired user to
participate in the conversation (e.g., speaking and listening),
as well as to read a text caption of at least a portion of the
conversation. For example, the relay service 108 may gener-
ate a transcript of at least the far-end user’s side of the con-
versation. The relay service 108 may transmit the transcript to
the caption device 102 to be displayed on the caption device
102 as a caption during the conversation. As a result, the
hearing-impaired user may be able to view, in real-time, the
words spoken by the far-end user during the conversation.
The far-end user may be a hearing-capable user using a con-
ventional communication device having no captioning capa-
bilities. In some embodiments, the far-end user may be
another hearing-impaired user communicating with their own
caption device. For example, the far-end device 106 may be a
caption device that is also configured to communicate with
the relay service 108 to receive a text transcript of the near-
end user’s side of the conversation to be displayed as a caption
during the conversation.

Some hearing-impaired users may also have a mobile
device 104 that they may use to communicate with others.
Typically, the mobile device 104 and the caption device 102
have different identification numbers (e.g., phone number, IP
address, etc.). Thus, the far-end user may attempt to reach the
hearing-impaired user by calling either the mobile device 104
or the caption device 102. Conventional mobile device 104
may not have captioning capabilities. Thus, if the far-end user
calls the mobile device 104 (or if the hearing-impaired user
calls out from the mobile device 104), the hearing-impaired
user may have a “voice only” call that is not supplemented
with captioning services.

The mobile device 104 may be further configured to estab-
lish communication between the caption device 102 and the
mobile device 104 during a call between the mobile device
104 and the far-end device 106. As a result, a call between the
far-end device 106 and the mobile device 104 may utilize the
captioning capabilities of the caption device 102 and the relay
service 108 even if the mobile device 104 itself is not config-
ured for captioning. Some embodiments may include the
mobile device 104 having captioning capabilities, but the
hearing-impaired user may nevertheless desire to utilize the
caption device 102 for captioning a call with the mobile
device 104.

In some embodiments, the caption device 102 may be
configured to communicate with the mobile device 104
through a wireless protocol, such as, for example, Bluetooth,
ZigBee, Wi-Fi, other suitable protocols, and combinations
thereof. In some embodiments, the caption device 102 may be
configured to pair with the mobile device 104 without modi-
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fying the mobile device 104. In some embodiments, the
mobile device 104 may be modified with application software
configured to enable communication between the mobile
device 104 and the caption device 102 through at least one of
Bluetooth, ZigBee, Wi-Fi, and other wireless protocols.

In some embodiments, the caption device 102 may be
configured to establish and terminate communication
between the caption device 102 and the mobile device 104.
Establishing the communication may occur responsive to a
user input of the caption device 102. For example, the caption
device 102 may present a “sync” option that the user may
select. The sync option may be a sync button on the caption
device 102, or a sync option displayed on a graphical user
interface by the caption device 102. The caption device 102
may detect the presence of the mobile device 102 (e.g., having
already been paired together previously) and display that
syncing is available between the mobile device 104 and the
caption device 102. In operation, the caption device 102 may
establish communication with the mobile device 104 respon-
sive to detecting a selection of the sync option. While the
caption device 102 and the mobile device 104 are synced, the
captioning of the conversation may be displayed on the cap-
tion device 102.

In some embodiments, the mobile device 104 may be con-
figured to establish and terminate communication between
the caption device 102 and the mobile device 104. Establish-
ing the communication may occur responsive to a user input
of'the mobile device 104. For example, the mobile device 104
may present a “sync” option that the user may select. The
mobile device 104 may be modified by application software
to cause the mobile device 104 to display the sync option on
a graphical user interface of the mobile device 104. In opera-
tion, the mobile device 104 may establish or terminate com-
munication with the caption device 102 responsive to detect-
ing a selection of the sync option.

In some embodiments, both the caption device 102 and the
mobile device 104 may be configured to establish communi-
cation between the caption device 102 and the mobile device
104. In some embodiments, the caption device 102 and the
mobile device 104 may sync automatically without user input
when their presence is recognized.

The user may desire to use the audio devices (e.g., speaker,
microphone) of the caption device 102 during sync mode
rather than the audio devices of the mobile device 104. The
near-end user may speak into a microphone 516, 616 (FIGS.
5 and 6) of the caption device 102, and listen to audio from a
speaker 518, 618 (FIGS. 5 and 6) of the caption device 102.
During this time, the mobile device 104 may disable its
microphone and speaker. In some embodiments, the near end
user may desire to use the audio devices of the mobile device
104 during sync mode. In such an embodiment, the near-end
user may speak into a microphone of the mobile device 104
and listen to audio from a speaker of the mobile device 104.
During this time, the caption device 102 may disable its
microphone 516, 616 and speaker 518, 618. In either of these
embodiments, the captioning of the conversation may be
displayed on the caption device 102.

Either of the caption device 102 and the mobile device 104
may also terminate communication between the caption
device 102 and the mobile device 104 while the mobile device
104 and the caption device 102 are synced. Terminating com-
munication between the caption device 102 and the mobile
device 104 may be responsive to the user un-selecting the
sync option.

If'the caption device 102 and the mobile device 104 are no
longer is sync mode, captioning of communications from the
mobile device 104 through the caption device 102 may be
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disabled. In some embodiments, the call may continue
between the far-end device and the mobile device 104. The
mobile device 104 may be free to re-sync with the caption
device 102, to sync with another caption device 102, or con-
tinue without captioning. In some embodiments, exiting sync
mode may terminate the call (i.e, end communication
between the far-end device 106 and the mobile device 104).
Other user inputs to the mobile device 104, the caption device
102, and combinations thereof, may also terminate the call.

In some embodiments, communication between the cap-
tion device 102 and the mobile device 104 may be established
by operably coupling the caption device 102 to the mobile
device 104 with a cable. Thus, the caption device 102 and the
mobile device 104 may enter sync mode through methods
other than wireless coupling. By way of non-limiting
example, the caption device 102 may be configured to com-
municate with the mobile device 104 through a digital cable
(e.g., a universal serial bus (USB) cable, Firewire cable, or
Thunderbolt cable). Also by way of non-limiting example, the
caption device 102 may be configured to communicate with
the mobile device 104 through an analog cable, such as an
analog audio cable. In some embodiments, communication
between the caption device 102 and the mobile device 104
may be terminated by disconnecting the cable between cap-
tion device 102 and the mobile device 104. The mobile device
104 may be free to re-sync with the caption device 102, to
sync another caption device 102, continue without caption-
ing, or terminate the call.

In some embodiments, communication may be established
between the mobile device 104 and the caption device 102
prior to a call between the mobile device 104 and the far-end
device 106. For example, the mobile device 104 and the
caption device 102 may be synced even before a call is placed.
Thus, at least one of the caption device 102 and the mobile
device 104 may enable the near-end user to receive an incom-
ing call from, and place an outgoing call to, the far-end device
106 during communication between the caption device 102
and the mobile device 104. In such an embodiment, an incom-
ing call from the far-end device 106 to the mobile device 104
may simply be routed to the caption device 102 automatically
prior to the hearing-impaired user answers the call. In some
embodiments, the caption device 102 and the call to the
mobile device 104 may be answered with the caption device
102.

The relay service 108 may include a service that provides
a voice-to-text translation (e.g., transcription) service. The
relay service 108 may be configured to communicate with at
least one of the caption device 102 and the mobile device 104
through the networks 110. The relay service 108 may be
configured to generate a transcript of the far-end voice signal.
In operation, the relay service 108 may be configured to
receive the far-end voice signal originating at the far-end
device 106 through the networks 110. The far-end voice sig-
nal may be transmitted to the relay service 108 by at least one
of the caption device 102, the mobile device 104, and the
far-end device 106 directly.

In some embodiments, the relay service may include
speech recognition software for generating the transcript of at
least the far-end voice signal. In some embodiments, a call
assistant at the relay service 108 may listen to the speech
corresponding to the far-end voice signal, and respeak (e.g.,
revoice) the content of the speech for the speech recognition
software. In some embodiments, the call assistant listening to
the speech corresponding to the voice signals may generate
the transcript by typing text corresponding to the speech. In
some embodiments, the far-end voice signal may be applied
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directly to the speech recognition software to generate the
transcript of the voice signals.

The relay service 108 may transmit the transcript (e.g., as a
text signal) to the caption device 102. In some embodiments,
the text signal may be sent from the relay service 108 to the
caption device 102 directly (through the networks 110). In
some embodiments, the text signal may be sent from the relay
service 108 to the caption device 102 through the mobile
device 104.

The caption device 102 may be configured to receive the
text signal and display the transcript of the far-end voice
signal on a display 520 (FIG. 5) for the hearing-impaired user
to read during the conversation.

The far-end device 106 may be a communication device
configured to send and receive audio signals through the
networks 110. The far-end device 106 may be configured to
convert audio energy comprising speech from a user of the
far-end device 106 into a far-end voice signal, and send the
far-end voice signal to the mobile device 104. The far-end
device 106 may include a telephone, a mobile phone, a text
captioned phone, a video phone, a tablet computer, a laptop
computer, a desktop computer, other suitable communication
device, and combinations thereof.

The networks 110 may be configured to enable communi-
cations between the far-end device 106 and the mobile device
104. As non-limiting examples, the networks 110 may
include an internet protocol (IP) network, public switched
telephone networks (PSTNs), cellular phone networks, other
similar networks, and combinations thereof. The network 110
may include a wide area network (WAN), a local area network
(LAN), a personal area network (PAN), and combinations
thereof. In some embodiments, the networks 110 may include
a cloud network. The networks 110 may be configured to
enable communications with the mobile device 104, the far-
end device 106, the relay service 108, and in some embodi-
ments, the caption device 102 wirelessly, through a cable, and
combinations thereof. Some non-limiting examples of suit-
able wireless communications may include Wi-Fi, Bluetooth,
and other wireless networks. Some non-limiting examples of
suitable cables include fiber-optic cables, coaxial cables, tra-
ditional telephone cables, and Ethernet cables.

FIG. 2 is a simplified block diagram of a communication
system 200 according to an embodiment of the present dis-
closure. The communication system 200 may include a cap-
tion device 202, a mobile device 204, a far-end device 206, a
relay service 208, and one or more networks 210. These
elements may be similar to the caption device 102, the mobile
device 104, the far-end device 106, the relay service 108, and
the networks 110 ofthe communication system 100 of FIG. 1.

In operation, a communication session may be established
between the far-end user (e.g., through far-end device 206)
and the near-end user (e.g., through the mobile device 204).
For example, the far-end user may call the near-end user’s
mobile device 204 or vice versa. The far-end device 206 may
convert acoustic energy corresponding to far-end speech from
a far-end user to a far-end voice signal FEV. The far-end
device 206 may transmit the far-end voice signal FEV
through the networks 210 to the mobile device 204.

If the mobile device 204 is not in communication with the
caption device 202, the mobile device 204 may convert the
far-end voice signal FEV to acoustic energy. The mobile
device 204 may also convert acoustic energy corresponding
to near-end speech from a near-end user to a near-end voice
signal NEV. The mobile device 204 may transmit the near-
end voice signal NEV to the far-end device 206. If there is no
communication between the mobile device 204 and the cap-
tion device 202, the caption device 202 and the relay service
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208 may not be utilized. Thus, the mobile device 204 and the
far-end device 206 may simply communicate with each other
without the caption device 202 supplementing the conversa-
tion with a text caption on its display.

The near-end user, however, may desire to supplement the
conversation with a text caption corresponding to the far-end
speech. Communication may be established between the
mobile device 204 and the caption device 202 so that the
near-end user may use the caption device 202 to display the
text caption. As discussed above, the communication path
may be established wirelessly (e.g., Bluetooth, Wi-Fi, etc.) or
through a physical connection (e.g., cable).

If the mobile device 204 is in communication with the
caption device 202, the mobile device 204 may route the
far-end voice signal FEV to the caption device 202. The
caption device 202 may receive the far-end voice signal FEV
from the mobile device 204. The caption device 202 may
transmit the far-end voice signal FEV to the relay service 208
through the networks 210. The relay service 208 may receive
the far-end voice signal FEV, and generate a transcript com-
prising text corresponding to the far-end voice signal FEV. As
discussed above, the transcript may be generated with the
assistance of a call assistant, voice recognition software, and
combinations thereof. The relay service 208 may transmit a
text signal TEXT comprising the text corresponding to the
far-end voice signal FEV to the caption device 202. The
caption device 202 may display the text caption correspond-
ing to the far-end speech during the conversation.

In some embodiments, the near-end user may desire to use
the caption device 202 for both the audio and text. For
example, the near-end user may use the audio elements of the
caption device 202 rather than the audio elements of the
mobile device 204. Thus, the caption device 202 may convert
the far-end voice signal FEV to acoustic energy that produces
sound for the near-end user to hear. In addition, the caption
device 202 may convert acoustic energy corresponding to
near-end speech to a near-end voice signal NEV. During this
time, the microphone and speaker of the mobile device 204
may be disabled. The caption device 202 may transmit the
near-end voice signal NEV to the mobile device 204. The
mobile device 204 may receive the near-end voice signal
NEV, and transmit the near-end voice signal NEV to the
far-end device 206. Thus, in the embodiment shown in FIG. 2,
the mobile device 204 may be used to route the far-voice
signal FEV and the near-end voice signal NEV between the
far-end device 206 and the caption device 202. The caption
device 202 may split the far-end voice signal FEV to be
transmitted to the relay service 208 as well as transmitted to
the speaker of the caption device 202.

In some embodiments, the near-end user may desire to use
the mobile device 204 for the audio portion of the conversa-
tion and the caption device for the caption portion of the
conversation. For example, the near-end user may use the
audio elements of the mobile device 204 rather than the audio
elements of the caption device 202. Thus, the mobile device
204 may convert the far-end voice signal FEV to acoustic
energy that produces sound for the near-end user to hear. In
addition, the mobile device 204 may convert acoustic energy
corresponding to near-end speech to a near-end voice signal
NEV. During this time, the microphone and speaker of the
caption device 202 may be disabled. The mobile device 204
may transmit the near-end voice signal NEV to the far-end
device 206. Thus, in such an embodiment, the mobile device
204 may be used to route the far-end voice signal FEV from
the far-end device 206 to the caption device 202. The caption
device 202 may split the far-end voice signal FEV to be
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transmitted to the relay service 208 as well as transmitted to
the speaker of the caption device 202.

FIG. 3 is a simplified block diagram of a communication
system 300 according to an embodiment of the present dis-
closure. The communication system 300 may include a cap-
tion device 302, a mobile device 304, a far-end device 306, a
relay service 308, and the one or more networks 310. These
elements may be similar to the caption device 102, the mobile
device 104, the far-end device 106, the relay service 108, and
the networks 110 ofthe communication system 100 of FIG. 1.

In operation, a communication session may be established
between the far-end user (e.g., through far-end device 306)
and the near-end user (e.g., through the mobile device 304).
For example, the far-end user may call the near-end user’s
mobile device 304 or vice versa. The far-end device 306 may
convert acoustic energy corresponding to far-end speech from
a far-end user to a far-end voice signal FEV. The far-end
device 306 may transmit the far-end voice signal FEV
through the networks 310 to the mobile device 304.

If the mobile device 304 is not in communication with the
caption device 302, the mobile device 304 may convert the
far-end voice signal FEV to acoustic energy. The mobile
device 304 may also convert acoustic energy corresponding
to near-end speech from a near-end user to a near-end voice
signal NEV. The mobile device 304 may transmit the near-
end voice signal NEV to the far-end device 306. If there is no
communication between the mobile device 304 and the cap-
tion device 302, the caption device 302 and the relay service
308 may not be utilized. Thus, the mobile device 304 and the
far-end device 306 may simply communicate with each other
without the caption device 302 supplementing the conversa-
tion with a text caption on its display.

If, however, the mobile device 304 is in communication
with the caption device 302, the mobile device 304 may
transmit the far-end voice signal FEV to the relay service 308.
The relay service 308 may receive the far-end voice signal
FEV, and generate a transcript comprising text corresponding
to the far-end voice signal FEV. The relay service 308 may
transmit the text signal TEXT comprising the text corre-
sponding to the far-end voice signal FEV to the mobile device
304. The mobile device 304 may receive the text signal
TEXT, and transmit the text signal TEXT and the far-end
voice signal FEV to the caption device 302.

The caption device 302 may also receive the far-end voice
signal FEV and the text signal TEXT from the mobile device
304. The caption device 302 may convert the far-end voice
signal FEV to acoustic energy to be heard by the near-end
user. The caption device 302 may also display the text corre-
sponding to the text signal TEXT. In addition, the caption
device 302 may convert acoustic energy corresponding to
near-end speech to a near-end voice signal NEV. The caption
device 302 may transmit the near-end voice signal NEV to the
mobile device 304. The mobile device 304 may receive the
near-end voice signal NEV, and transmit the near-end voice
signal NEV to the far-end device 306.

As shown in FIG. 3, the mobile device 304 may be config-
ured to route each of the far-end voice signal FEV, the near-
end voice signal NEV, and the text signal TEXT to and from
the caption device 302. As a result, the caption device 302
need not directly communicate through the networks 310,
such as through a phone line, or the internet. Thus, a direct
connection from the caption device 302 to an external net-
work 310 may not be required for providing captioning.
Rather, the access to the networks 310 may be through the
mobile device 304, with the caption device 302 merely having
a local connection to the mobile device 304. The mobile
device 304 may route the near-end voice NEV and far-end
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voice FEV between the caption device 302 and the far-end
device 306, and further route the far-end voice FEV and the
text signal TEXT between the caption device 302 and the
relay service 308. Thus, the caption device 302 may be a
portable caption device that may be taken wherever the near-
end user goes. Consequently, caption services from the relay
service 308 may be provided to hearing-impaired users wher-
ever a mobile network (e.g., cellular network and/or data
network) is available for the mobile device 304 to communi-
cate.

FIG. 4 is a simplified block diagram of a communication
system 400 according to an embodiment of the present dis-
closure. The communication system 400 may include a cap-
tion device 402, a mobile device 404, a far-end device 406, a
relay service 408, and one or more networks 410. These
elements may be similar to the caption device 102, the mobile
device 104, the far-end device 106, the relay service 108, and
the networks 110 ofthe communication system 100 of FIG. 1.

In operation, a communication session may be established
between the far-end user (e.g., through far-end device 406)
and the near-end user (e.g., through the caption device 402).
For example, the far-end user may call the near-end user’s
caption device 402 or vice versa. The far-end device 406 may
transmit the far-end voice signal FEV through the networks
410 to the caption device 402. The caption device 402 may
transmit the near-end voice signal NEV through the networks
410 to the far-end device 406. Communication may be estab-
lished between the mobile device 404 and the caption device
402 so that mobile device 404 may route signals (e.g., the
far-end voice signal FEV and the text signal TEXT) between
the caption device 402 and the relay service 408.

In the embodiment of FIG. 4, the caption device 402 and
the far-end device 406 may communicate directly, whereas
the caption device 402 and the relay service 408 may com-
municate with each other through the mobile device 404.
With the mobile device 404 configured to route the far-end
voice signal FEV and the text signal TEXT between the
caption device 402 and the relay service 408, the caption
device 402 may require relatively little bandwidth in commu-
nicating through the networks 410 to the relay service 408.
The caption device 402 may also utilize a single connection to
an external network if the mobile device provides access to its
external networks.

FIG. 5 is a simplified block diagram of a caption device
502. The caption device 502 may include a control circuit 512
operably coupled to a transceiver 514, a microphone 516, a
speaker 518, a display 520, and an input device 526. The
control circuit 512 may include at least a processor 522 oper-
ably coupled to a memory device 524. The processor 522 may
comprise any of a microcontroller, a field programmable gate
array (FPGA), a central processing unit (CPU), an applica-
tion-specific integrated circuit (ASIC), other processors, and
combinations thereof. The processor 522 may be configured
to execute machine-readable commands stored on the
memory device 524. The memory device 524 may be a com-
puter-readable medium, comprising any of a random access
memory (RAM), a read-only memory (ROM), a Flash
memory, other suitable memory devices, and combinations
thereof.

The transceiver 514 may be configured to communicate
with a mobile device 104, 204, 304, and 404 (FIGS. 1, 2, 3,
and 4). The transceiver 514 may be configured to send near-
end voice signals NEV to the mobile device 104, and receive
far-end voice signals FEV originating at the far-end device
106 from the mobile device 104. In some embodiments, the
transceiver 514 may include a wireless transceiver including
an antenna configured to convert radio waves to electrical
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signals, and vice versa. By way of non-limiting example, the
transceiver 514 may include a Bluetooth transceiver, a Wi-Fi
transceiver, other suitable wireless transceivers, and combi-
nations thereof. In some embodiments, the transceiver 514
may include a wired transceiver. By way of non-limiting
example, the transceiver 514 may include an electrical con-
nector configured to interface with a cable connector. Also by
way of non-limiting example, the electrical connector may
include a 2.5 mm socket, a 3.5 mm socket, a USB socket,
other suitable connectors, and combinations thereof.

In some embodiments, the transceiver 514 may also be
configured to receive text signals TEXT originating at the
relay service 208 from the mobile device 204 wirelessly (FIG.
2), through wired communications, and combinations
thereof. In some embodiments, the transceiver 514 may be
configured to receive the text signals TEXT from the relay
service 208 through the networks 210 (FIG. 2). By way of
non-limiting example, the transceiver 514 may comprise a
telephone (RJ11) socket, a FireWire (IEEE 1394) socket, an
Ethernet (e.g., RJ45) socket, other suitable connector, and
combinations thereof.

The transceiver 514 may be configured to receive the near-
end voice signal NEV from the control circuit 512, and pro-
vide the far-end voice signal FEV and the text signal TEXT to
the control circuit 512. The control circuit 512 may be con-
figured to provide the far-end voice signal FEV to the speaker
518, and the text signal TEXT to the display 520. The control
circuit 512 may receive the near-end voice signal NEV from
the microphone 516, and provide the near-end voice signal
NEV to the transceiver 514. In some embodiments, the con-
trol circuit 512 may modify the format of the signals FEV,
NEV, TEXT. By way of non-limiting example, the text signal
TEXT received by the control circuit 512 may be a text
stream, and the text signal TEXT provided to the display 520
may be a video stream.

The microphone 516 may comprise an audio input device
configured to convert acoustic energy to electrical signals. By
way of non-limiting example, the microphone 516 may
include any of a dynamic microphone, a condenser micro-
phone, a piezoelectric device, a light modulation device, other
suitable audio input devices, and combinations thereof. The
microphone 516 may be configured to generate the near-end
voice signal NEV corresponding to acoustic energy from a
near-end user’s speech.

The speaker 518 may comprise an audio output device
configured to convert electrical signals to acoustic energy. By
way of non-limiting example, the speaker 518 may include a
dynamic loudspeaker, a multiple loudspeaker system, a
coaxial driver, a headphone speaker, and other suitable elec-
tro-acoustic transducers. In some embodiments, the speaker
518 may be an amplified speaker to accommodate hearing-
impaired users. The speaker 518 may be configured to receive
the far-end voice signal FEV, and convert the far-end voice
signal FEV to acoustic energy. In some embodiments, the
microphone 516 and the speaker 518 may optionally be inte-
grated together in a handset 528 or headset (not shown). In
some embodiments, the microphone 516 and the speaker 518
may be integrated in a speakerphone configuration.

The display 520 may comprise an electronic display
device. By way of non-limiting example, the display 520 may
include a liquid crystal display (LCD), a plasma display, a
light-emitting diode (LED) array, a projection display, a cath-
ode ray tube (CRT) display, other suitable displays, a seg-
mented display, and combinations thereof. In some embodi-
ments, the display 520 may be implemented in a housing 630
(FIG. 6) together with the control circuit 512. By way of
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non-limiting example, the display 520 may comprise a screen
integrated with the caption device 502.

In some embodiments, the display 520 may be imple-
mented separately from the control circuit 512. By way of
non-limiting example, the display 520 may be operably
coupled to the caption device 502 with a video cable. The
video cable may comprise a component video cable, a high-
definition multimedia interface (HDMI) cable, a video graph-
ics array cable, a digital visual interface (DVI) cable, a com-
ponent video cable, an S-video cable, a composite video
cable, a coaxial cable, other suitable cables, and combinations
thereof. The display 520 may be configured to receive and
display the text signal TEXT.

The input device 526 may include a mouse, akeyboard, one
or more buttons, switches, keys, other input devices, and
combinations thereof. In some embodiments, the control cir-
cuit 512 may be configured to cause the transceiver 514 to
establish communication with the mobile device 104 respon-
sive to a user selecting a sync option with the input device
526. By way of non-limiting example, the input device 526
may include a sync button that may be pressed by the user.
The control circuit 512 may also be configured to cause the
transceiver 514 to terminate communication with the mobile
device 104 responsive to the user selecting the sync option
with the input device 526. In some embodiments, the input
device 526 may include a keypad for dialing telephone num-
bers.

In some embodiments, the display 520 and the input device
526 may be implemented together as a touch-screen interface.
In such embodiments, the sync option may be presented on
the touch-screen interface, and a user may select the sync
option by touching the sync option on the touch-screen inter-
face.

FIG. 6 is a simplified perspective view of a caption device
602. The caption device 602 may include a housing 630
configured to enclose the control circuit 512 and the trans-
ceiver 514 (FIG. 5). The caption device 602 may include a
handset 628 comprising a microphone 616 and a speaker 618.
The caption device 602 may also include a display 620, and an
input device 626. In some embodiments, the display 620 may
be flush with the housing 630.

The display 620 may be configured to display a caption
corresponding at least to the far-end user’s side of the con-
versation. The input device 626 may be a menu button con-
figured to present the user with menu options on a graphical
user interface (GUI) on the display 620. The display 620 may
be a touch screen display. Thus, the GUI may present the
near-end user with a sync option, which may be selectable by
pressing the corresponding location on the display 620. In
some embodiments, the sync option may be selected by press-
ing a physical button. For example, the input device 626 may
be a sync button that the user may select if the user desires to
establish communication between the mobile device 104
(FIG. 1) and the caption device 602. The input device 626
may include both a sync button and a menu button.

FIG. 7 isa simplified flowchart 740 illustrating a method of
facilitating a captioned conversation between a far-end user
and a near-end user having a caption device 102, 202, 302,
402, 502, 602 (FIGS. 1 through 6). For convenience, the
reference numerals associated with FIG. 1 are used, but the
method described herein is understood to apply to any of
FIGS. 1 through 6.

At operation 742, communication between a far-end
device 106 and a mobile device 104 may be established. In
some embodiments, establishing communication between
the far-end device and the mobile device 104 may comprise
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the mobile device 104 placing an outgoing call to, or receiv-
ing an incoming call from, the far-end device 106.

At operation 744, communication between the caption
device 102 and the mobile device 104 may be established.
The communication may be established wirelessly respon-
sive to a user selecting a sync option presented by one of the
caption device 102 and the mobile device 104. In some
embodiments, wireless communication between the caption
device 102 and the mobile device 104 may be established
automatically when their presence is recognized. In some
embodiments, establishing communication between the cap-
tion device 102 and the mobile device 104 comprises oper-
ably coupling the caption device 102 to the mobile device 104
with a cable. Establishing communication between the cap-
tion device 102 and the mobile device 104 may be performed
prior to the far-end device 106 and the mobile device 104
entering into a call.

At operation 746, the method may comprise establishing
communication between the caption device 102 and a relay
service 108. If the caption device 102 and the relay service
108 are in communication, a text signal TEXT may be trans-
mitted from the relay service 108 to the caption device 102.
The text signal TEXT may comprise a text transcript corre-
sponding to a far-end voice signal FEV originating at a far-
end device 106 in communication with the mobile device 104.
In some embodiments, establishing communication between
the caption device 102 and the relay service 108 may include
receiving, at the caption device 102, the text signal TEXT
from the relay service 108. For example, receiving the text
signal TEXT from the relay service 108 may include receiv-
ing the text signal TEXT at the caption device 102 directly
from the relay service 108. Also, receiving the text signal
TEXT from the relay service 108 may include receiving the
text signal TEXT from the relay service 108 through the
mobile device 104. In some embodiments, establishing com-
munication between the caption device 102 and the relay
service 108 may include routing the far-end voice signal FEV
from the far-end device 106 to the relay service 108 through
the caption device 102. In some embodiments, establishing
communication between the caption device 102 and the relay
service 108 may include routing the text signal TEXT from
the relay service 108 to the caption device 102 through the
mobile device 104.

At operation 748, the method may comprise displaying the
text from the text signal TEXT on the caption device 102. The
text may be a text caption of at least the far-end user’s side of
the conversation to supplement the corresponding voice dur-
ing real-time communication.

While certain illustrative embodiments have been
described in connection with the figures, those of ordinary
skill in the art will recognize and appreciate that embodi-
ments encompassed by the disclosure are not limited to those
embodiments explicitly shown and described herein. Rather,
many additions, deletions, and modifications to the embodi-
ments described herein may be made without departing from
the scope of embodiments encompassed by the disclosure,
such as those hereinafter claimed, including legal equiva-
lents. In addition, features from one disclosed embodiment
may be combined with features of another disclosed embodi-
ment while still being encompassed within the scope of
embodiments encompassed by the disclosure as contem-
plated by the inventor.

What is claimed is:

1. A communication system, comprising:

a caption device configured to display text captions corre-

sponding to voice communications between a mobile
device located at a same near-end location as the caption
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device and a far-end communication device to enable a
hearing-impaired user of the mobile device to partici-
pate in communication sessions with a far-end user of
the far-end communication device, wherein the caption
device and the mobile device have different calling num-
bers, further, the caption device comprising:

at least one communication element configured to enable

the caption device to communicate with the mobile
device and a relay service;

an electronic display configured to display the text cap-

tions; and

control circuitry operably coupled to the at least one com-

munication element and the electronic display, the con-
trol circuitry configured to:

establish communication with a mobile device to commu-

nicate a far-end voice signal therebetween;

transmit the near-end voice signal to the far-end device

through the mobile device;

receive the far-end voice signal from the far-end device

through the mobile device; transmit the far-end voice
signal directly to the relay service;
receive a text signal originating at the relay service, the text
signal corresponding to a transcript of the far-end voice
signal originating at a far-end device, wherein the text
signal is received directly from the relay service; and

cause the text captions corresponding to the text signal to
be displayed on the electronic display.

2. The communication system of claim 1, wherein the
control circuitry of the caption device is configured to estab-
lish communication with the mobile device responsive to a
user input to the caption device.

3. The communication system of claim 1, wherein the
caption device further comprises a sync button, and wherein
the control circuitry of the caption device is further config-
ured to establish communication with the mobile device
responsive to a detection of a user selecting the sync button.

4. The communication system of claim 1, wherein the at
least one communication element comprises a wireless trans-
ceiver.

5. The communication system of claim 1, wherein the at
least one communication element comprises an electrical
connector configured to operably couple with the mobile
device through a cable.

6. The communication system of claim 1, wherein the
caption device further comprises an input device configured
to detect a selection of a sync option, wherein the control
circuitry of the caption device is configured to establish com-
munication with the mobile device responsive to the selection
of the sync option.

7. The communication system of claim 1, further compris-
ing the relay service, wherein the relay service is configured
to:

receive the far-end voice signal directly from the caption

device while the caption device and the mobile device
are in communication with each other; and

transmit the text signal comprising the text transcript cor-

responding to the far-end voice signal directly to the
caption device.

8. The communication system of claim 1, further compris-
ing the mobile device, wherein the mobile device is config-
ured to:

receive the far-end voice signal from the far-end device;

and

transmit the far-end voice signal to the relay service

through the caption device.

9. The communication system of claim 1, wherein the
caption device further comprises:
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a microphone configured to generate the near-end audio
signal; and

a speaker configured to reproduce the far-end audio signal
as audible sound, wherein the control circuitry is con-
figured to disable at least one of the microphone and the
speaker while hearing impaired user has selected using
audio elements of the mobile device during a sync mode.

10. The communication system of claim 1, wherein the
control circuitry of the caption device is further configured to
disconnect the communication with the mobile device to
disable captioning without disconnecting a call between the
mobile device and the far-end device.

11. A communication system, comprising:

a caption device configured to display text captions corre-
sponding to voice communications between a mobile
device located at a same near-end location as the caption
device and a far-end communication device to enable a
hearing-impaired user of the mobile device to partici-
pate in communication sessions with a far-end user of
the far-end communication device, wherein the caption
device and the mobile device have different calling num-
bers, further, the caption device comprising:

at least one communication element configured to enable
the caption device to communicate with the mobile
device;

an electronic display configured to display the text cap-
tions; and

control circuitry operably coupled to the at least one com-
munication element and the electronic display, the con-
trol circuitry configured to:

establish communication with a mobile device to commu-
nicate a far-end voice signal therebetween;

transmit the near-end voice signal to the far-end device
through the mobile device;

receive the far-end voice signal from the far-end device
through the mobile device;

receive a text signal originating at a relay service, the text
signal corresponding to a transcript of the far-end voice
signal originating at a far-end device, wherein the text
signal is received from the relay service through the
mobile device; and

cause the text captions corresponding to the text signal to
be displayed on the electronic display.

12. The communication system of claim 11, further com-
prising the mobile device, wherein the mobile device is con-
figured to:

receive the far-end voice signal from the far-end device;
and

transmit the far-end voice signal directly to the relay ser-
vice;

receive the text signal from the relay service; and

transmit the text signal to the caption device.

13. The communication system of claim 11, further com-
prising the mobile device, wherein the mobile device is con-
figured to:

receive the near-end voice signal from the caption device;

transmit the near-end voice signal to the far-end device;
and

transmit the far-end voice signal to the caption device.

14. The communication system of claim 11, wherein the
control circuitry of the caption device is further configured to
disconnect the communication with the mobile device to
disable captioning without disconnecting a call between the
mobile device and the far-end device.
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15. The communication system of claim 11, wherein the
different numbers of the mobile device and the caption device
are selected from the group consisting of a phone number and
an IP address.

16. The communication system of claim 11, wherein the
control circuitry of the caption device is configured to sync
with the mobile device automatically with the mobile device
without user input responsive to detecting the presence of the
mobile device.

17. The communication system of claim 11, wherein the
control circuitry of the caption device is configured to estab-
lish communication with the mobile device responsive to the
hearing-impaired user selecting a sync input on the mobile
device.

18. The communication system of claim 11, wherein the
control circuitry of the caption device is configured to estab-
lish communication with the mobile device responsive to the
hearing-impaired user selecting a sync input on the caption
device.

19. The communication device of claim 18, wherein the
sync input is received through a sync option presented by a
graphical user interface displayed on the electronic display of
the caption device.

20. The communication device of claim 18, wherein the
sync input is received through a mechanical sync button on
the caption device.

21. The communication system of claim 20, wherein the
control circuitry of the caption device is further configured to
disconnect the communication with the mobile device to
disable captioning without disconnecting a call between the
caption device and the far-end device.

22. The communication system of claim 11, further com-
prising the relay service, wherein the relay service is config-
ured to:

receive the far-end voice signal directly from the mobile
device while the caption device and the mobile device
are in communication with each other; and

transmit the text signal comprising the text transcript cor-
responding to the far-end voice signal to the caption
device through the mobile device.

23. A communication system comprising:

a caption device configured to display text captions corre-
sponding to voice communications between a mobile
device located at a same near-end location as the caption
device and a far-end communication device to enable a
hearing-impaired user of the mobile device to partici-
pate in communication sessions with a far-end user of
the far-end communication device, wherein the caption
device and the mobile device have different calling num-
bers, further, the caption device comprising:

at least one communication element configured to enable
the caption device to communicate with the mobile
device and the far-end communication device;

an electronic display configured to display the text cap-
tions; and

control circuitry operably coupled to the at least one com-
munication element and the electronic display, the con-
trol circuitry configured to:

establish communication with a mobile device to commu-
nicate a far-end voice signal therebetween;

transmit the near-end voice signal directly to the far-end
device;

receive the far-end voice signal directly from the far-end
device;

transmit the far-end voice signal to the relay service
through the mobile device;
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receive a text signal originating at a relay service, the text
signal corresponding to a transcript of the far-end voice
signal originating at a far-end device, wherein the text
signal is received from the relay service through the
mobile device; and

cause the text captions corresponding to the text signal to

be displayed on the electronic display.

24. The communication system of claim 23, wherein the
control circuitry of the caption device is configured to:

generate a graphical user interface (GUI) that presents a

sync option for display on the electronic display that is
selectable by the user; and

establish communication with the mobile device respon-

sive to a user selecting the sync option on the caption
device.

25. The communication system of claim 23, further com-
prising the relay service, wherein the relay service is config-
ured to:

receive the far-end voice signal directly from the mobile

device while the caption device and the mobile device
are in communication with each other; and

transmit the text signal comprising the text transcript cor-

responding to the far-end voice signal directly to the
caption device through the mobile device.

26. The communication system of claim 23, further com-
prising the mobile device, wherein the mobile device is con-
figured to:

receive the far-end voice signal from the caption device;

transmit the far-end voice signal to the relay service;

receive the text signal from the relay service; and
transmit the text signal to the caption device.
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